U.S. DepartTMENT OF COMMERCE Charles Sawyer, Secretary 


NaTIONAL BUREAU OF STANDARDS E. U. Condon, Director 


JOURNAL OF RESEARCH © 


of the 


NATIONAL BUREAU OF STANDARDS 


Volume 45—July to December 1950 


Research Papers 2108 to 2166 


For sale by the Superintendent of Documents, U.S. Government Printing Office 
Washington 25, D.C. 





Corrections to be noted in volume 45 of the Journal of Research of the National 
Bureau of Standards 


Page Column Line Now reads in part Should read 


120 ..| Fig. 2 leg- wt H,O, bottle 3 wt H,0, bottle 3 
end. wt H,O, bottle 2 wt CO,, bottle 2 
- j2X +2X 
194 ' Fig. 2, b.../4: sadness iimaailaindad thay Pe ee 
& a... seeed 2K, 
re sawed 7 from bot-| reactances. . . ; inductive reactances 
tom. 


195 . i SP rere ee err} 
196: Fig. 5, a... capacitance C........ capacitance C, 
5 


199 ae) iS 
201 Footnote Add: Edna M. Montgomery, F. B. Weakley, and G. E. Hilbert, 
a J. Am. Chem. Soc. 71, 1683 (1949). 


o,—1 o,—1 
(14355; ieee 
(Ati 1in+ Ai 155) | (Au fin Ais 135) 
| rr, T, j/1—IF, Pf, | 
Points left off of both sucrose and dextrose curves; intercept on 

both curves should have been at 80.38. 
24 ....| of O° to SO°C................] at O° to 50°C 
Table 1, aS Sea +1.2 
average. 
l 2 ; : ......., 25 and 50 min 
l me . 2.3026RT 
l eq 8. ‘ ee MiHgS8u60 
Fig. 7 el! eee eee) 0.54607 pu 
lOand 11, 5672.15. eer errr 
last set 5667.59 Diietcocvsecee coal ae * 
of en- 5667.03 “ae ... 5667.03 
tries. 5664.89... .... cee eeeeees| 3664.89 
5662.09... .... . oe... 5662.09 
7, 8,9 Add 2802.84 20 10 
Col. 10 cae .| 2298. alas — 2298.10 
Table 3, , j , ; wes or fr 
title. 
2 [5] and [6].; H. H. Harned... . .. H.S. Harned 
l 23.. oot GREE. se «s a .. asxif 





Tie Research Papers listed herein may be purchased from the Superintendent of 
Documents, U. 9 Government Printing Office, Washington 25, D. C., at the prices 
indicated, beginning on page IV, or at a discount of 25 percent for 100 copies or more. 
Remittance should be in the form of a post-office money order, coupons (issued by 
the Superintendent of Documents for the specific purpose of purchasing Government 
publications), express money order, New York draft, or cash at sender’s risk. Postage 
is not required in the United States, to U. S. possessions, and to countries extending 
franking privileges. For mailing to other countries, an additional amount of about 
one-third of the purchase price is required. Remittances from foreign countries 
should be by international money order payable to the Superintendent of Documents, 
or by draft on an American bank. Prices of bound volumes are listed on page III, 
and for shipment to other countries requiring postage, add 50 cents to the cost of 
the volume. 














RESEARCH PUBLICATIONS 
of the 
NATIONAL BUREAU OF STANDARDS 

1904-1919: 

(a) Bulletin of the Bureau of Standards. A quarterly journal. The Bulletin con- 
tained all research papers until, in 1910, it was limited to scientific papers: 
see (f) for technical papers. 

(b) Reprints ' from (a), Sctentific Papers $1 to $329. 

(c) Volumes * (a), cloth-bound, consecutively paged and indexed. Volumes | to 
14. 

1919-1928: 

(d) Scientific Papers ' of the Bureau of Standards (separates continuing series (6), 
Nos. $330 to S572). 

(e) Volumes * of (d), cloth-bound, consecutively paged and indexed. Volumes 15 
to 22. 

1910-1928: 

(f) Technologic Papers ' of the Bureau of Standards, 'T1 to T370. Prior to T203 
issued only as separates. 

(g) Volumes * of (f). cloth-bound, beginning with T203, volumes 16 to 22: con- 
secutively paged and indexed. 

1928: 

(h) Bureau of Standards Journal of Research. Monthly, continuing and consoli- 
dating (d) and (f/). 

1934: 

(i) Journal of Research of the National Bureau of Standards. New title of (h), 
beginning with volume 13 (July 1934). 

(j) Volumes * of (h) and (i), cloth-bound (six monthly issues), consecutively paged 
and indexed. 

(k) Separates ' of (h) and (i), issued under series title, Research Papers. 

Circular 460 contains a list of (a) to (g). inelusive, from 1901 to June 30, 1947, 
with subject and author indexes. Abstracts are included only tor publications 
issued during the period January 1, 1942, to June 30, 1947. Circular C24 and 
Supplements are available for those desiring abstracts for all publications for the 
period 1901 to June 30, 1944. 

Copies of these Circulars and Supplements may be consulted at public and 
technical libraries, and are also obtainable by purchase from the Superintendent of 
Documents, Government Printing Office, Washington 25, D. C., at the following 
prices: 

Circular 460 (1901 to June 30, 1947), with subject and author indexes, and 
abstracts for January 1, 1942, to June 30, 1947 $0. 75 

Cireular C24, 7th edition (1901 to June 30, 1925) ~45 

1925-1931 Supplement to C24 (July 1, 1925, to Dec. 31, 1931) . 40 

1932-1941 Supplement to C24 (Jan. 1, 1932, to Dec. 31, 1941, with subject 
and author indexes, L901 to 1941) , .50 

1941-1944 Supplement to C24 (Jan. 1, 1942, to June 30, 1944) . 20 


For prices and other information, see Circular 460. 
? Volumes 3, 5 to 7, 10, 12 to 14, $2 each. 
Volumes 16 to 21, inel., $2 each; volume 22. $3. 
* Volumes 3 to 6, $2.75 each; 10, 13, 15, 18, 20 to 22, 25, 27 to 37, $3 each; 38, $4; 39, $3.50; 40, $3.25; 41 and 42, 
$3.75; 43, $4.00; 44, $4.25. For shipments to foreign countries add 50 cents to the cost of the volume. 


IIL 


927008—S5l1 





RP 
2108 
2109 


2110 


2111 


CONTENTS OF VOLUME 45 


Vol. 45—July 1950—No. 1 


Calibration of precision airplane mapping cameras. Francis E. 
Washer and Frank A. Case ....10 cents 

A permeammeter for magnetic testing at magnetizing forces up 
to 300 oersteds. Raymond L. Sanford and Philip Hi. Winter. 
10 cents 

Heat capacity of sodium between 0° and 900° C, the triple point 
and heat of fusion. Defoe C. Ginnings, Thomas B. Gucnton, 
and Anne F. Ball 10 cents 
High-temperature X-ray study of the system Fe;0,Mn,O,. H. 
F. MeMurdie, Barbara M. Sullivan, and Floyd A. Mauer. 
10 cents 

A quantitative study of the carbon monoxide formed during the 
absorption of oxygen by alkaline pyrogallol. Marthada V. 
Kilday...... tes Se at a ......15 cents 
Tracing of skew rays. Donald P. Feder 5 cents 
Stre ‘ngth of heat-resistant laminated plastics up to 300°C. Ben- 
jamin M. Axilrod and Martha A. Sherman 15 cents 
Attenuation of oscillatory pressures in instrument lines. Arthur 
S. Iberall 15 cents 


Vol. 45—August 1950—No. 2 


Cotton powder for infrared transmission measurements. —Flor- 
ence H. Forziati, Walter K. Stone, John W. Rowen, and Wil- 
liam D. Appel 10 cents 

Gravimetric analysis of exhaust gas from gas turbine combustion 
chambers. Fillmer W. Ruegg and Carl Halpern 10 cents 

Absorption of near-infrared energy by certain glasses. Jack M. 
Florence, Charles C. Allshouse, Francis W. Glaze, and Clar- 
ence H. Hahner .. 10 cents 

Tensile properties of ingot iron at low temperatures. Glenn W. 
Geil and Nesbit L. Carwile 15 cents 

Effects of pressure and other variables on determinations of 
octane number. William J. Levedahl , 10 cents 

Creep of high-purity copper. William D. Jenkins and Thomas 

». Digges ... 15 cents 

Purification, purity, and freezing points of twenty-nine hydro- 
carbons of the API-Standard and API-NBS series. Anton J. 
Streiff, Laurel F. Soule, Charlotte M. Kennedy, M. Elizabeth 
Janes, Vincent A. Sedlak. Charles B. nium and Fred- 
erick D. Rossini , 15 cents 





Vol. 45—September 1950—No. 3 


Wide-range phase control with constant attenuation by adjust- 
able impedance in a resistance-loaded birdged-tee network. 
Myron G. Pawley 10 cents 

Stability of dextrose solutions of varying pH. Emma J. Me- 
Donald 10 cents 

Infrared spectrum of chlorofluoromethane. Earle K. Plyler 
and Mary A. Lamb.... .. 10 cents 

Resin bonding of hardwood fibers in offset papers. Bourdon W. 
Scribner, Merle B. Shaw, Martin J. O° Leary, and Joshua K. 
Missimer 10 cents 

Determination of very small changes in rate over intervals of 
several days in mechanical timepieces. Horace A. Bow- 
man 10 cents 

A sulfate susceptibility test for portland cement. W. C. Taylor 
and R. H. Bogue 10 cents 

Cascade-connected attenuators. Robert W. Beatty... 10 cents 

Total ionization of hydrocarbons from mass spectral data. 
Fred L. Mohler. Laura Williamson, and Helen M. Dean 

10 cents 

Generalization of S. Bernstein’s polynomials to the infinite in- 
terval. Otto Szasz 10 cents 

Numerical determination of characteristic numbers. W. FE. 
Milne 10 cents 


Vol. 45—October 1950—No. 4 


An iteration method for the solution of the eigen-value problem 
of linear differential and integral operators. Cornelius 
Lanezos 15 cents 

Measurements of the internal diameters of metallic capillary 
tubes. Charles T. Collett. John C. Hughes, and Francis C. 
Morey 10 cents 

Mass spectra of some simple isotopic melecules. Vernon H. 
Dibeler. Fred L. Mohler, Edmund J. Wells. Jr.. and Robert 
M. Reese LO cents 

Response characteristics of temperature-sensing elements for 
use in the control of jet engines. Andrew I. Dahl. and Ernest 
F. Fiock 10 cents 

Dielectric constants of aqueous solutions of dextrose and sucrose. 
Cyrus G. vialmberg and Arthur A. Maryott........ 10 cents 

Response of accelerometers to transient accelerations. Samuel 
Levy and Wilhelmina D. Kroll 10 cents 

Electrode deterioration in transmit-receive tubes. Judson C. 
French 10 cents 

Test mixtures for distillation at atmospheric and reduced pres- 
sure. Charles B. Willingham and Vincent A. Sedlak . . 10 cents 

Aging of Karakul and seal fur skins. Edward T. Steiner and 
Elizabeth R. Hosterman 10 cents 

Second dissociation constant of succinic, acid from 0° to 50° C. 
Gladys D. Pinching and Roger G. Bates 10 cents 

Methods of sieve analysis with particular reference to bone 
char. Frank G. Carpenter and Victor R. Deitz. 15 cents 

First spectrum of arsenic. William F. Meggers, Allen G. Shen- 
stone, and Charlotte E. Moore... . 10 cents 








Vol. 45—-November 1950—No. 5 


RP Page 

2145 os “aie apparatus for testing hy tem. Arnold Wex- 357 
’ 10 cents 

2146 Pi improved apparatus ior determining moisture in rubber by 362 
distillation with toluene. Max Tryon Beh dal ule _....10 cents 

2147 Porcelains within the beryllia field of the system bery llia-alumina- 366 
zirconia. Stewart M. Lang, Laurel H. Maxwell, and Milton 
D. Brudick....... FeeNsy ; - sae... 10 cents 

2148 Some electrical relations in galvanic couples. H. D. Hol- 373 
ler ....... 10 cents 

2149 Study of the sy ste m barium oxide-aluminum oxide-water at 30° 381 
C. Elmer T. Carlson, Thomas J. Chaconas, and Lansing S. 
Wells _.15 cents 

2150 Permeability of glass wool and other highly porous media. 398 
Arthur S. Iberall _.... 10 cents 

215. Density, refractive index, boiling point, and vapor pressure of 106 


eight monoolefin (l-alkene), six pentadiene, and two cyclo- 
mono-olefin hydrocarbons. " Alphonse F. Forziati, David L. 


Camin, and Frederick D. Rossini 10 cents 

2152 A study of the determination of the heat of hydration of portland 411 
cement. Edwin 8. Newman _.. 10 cents 

2153 pH standards of high acidity and high alkalinity and the prac- 118 
tical scale of pH. Roger G. Bates, Gladys D. Pinching, and 
Edgar R. Smith ; .. 10 cents 

2154 Electrode function (pH response), hygroscopicity, and chemical 130 
durability of soda-lead-oxide-silica glasses. Donald Hubbard, 
Mason H. Black, and Gerald F. Ry. mders....... 10 cents 


Vol. 45——December 1950—No. 6 


2155 Mass spectra of the deuteromethanes. Vernon H. Dibeler and HI 
Fred L. Mohler. , 10 cents 

2156 First dissociation constant of succinic acid from 0° to 50° C and tit 
related thermodynami> —* Gladys D. Pinching and 
Roger G. Bates... . 10 cents 

2157 Effects of prior static and dynamic stresses on the fatigue strength 119 
of aluminum alloys. John A. Bennett and James L. 
Baker .. 10 cents 

2158 Boiling points of aqueous solutions of dextrose within the 158 
wessure range of 200 to 1,500 millimeters. John L. Torgesen, 
Vincent i. Bower, and Edgar R. Smith , i? cents 

2159 Wavelengths for calibration of prism spectrometers. Earle K. 162 
Plyler and C. Wilbur Peters. . . 10 cents 

2160 High-pressure apparatus for compressibility studies and its appli- 168 
cation to measurements on leather and collagen. . 10 cents 

2161 Are and spark spectra of technetium. William F. Meggers and 176 
Bourdon F. Scribner. . _.. 10 cents 

2162 Dissociation constants of 4-aminobe -nzophenone calculated from 189 
ultraviolet spectra at several temperatures. Elizabeth E. 
Sager and Iris J. Siewers. . . . 10 cents 

2163 A new method of radioactive standard calibration. Howard 196 
H. Seliger... .. panies 10 cents 

2164 A problem i in precision cam design. Joseph Blum. . .. . 10 cents 502 

2165 Real roots of real dirichlet L-Series. J. Barkley Rosser. 10 cents 505 

2166 Forced oscillations in nonlinear systems. Mary L. Cart- 514 
wright... .. Se ee ere PEP OP ey ee Meera 10 cents 

Index to volume 4 5 (July to Dee ember 1950, Research Papers 519 


RP2108 to RP2166) 


U. S. GOVERNMENT PRINTING OFFICE: 1951 








